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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/02121 



A. CLASSIFICATION OI 7 SUBJECT MATTER 
Int. CI 6 C12N15/10, C12Q1/68 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C12N15/10, C12Q1/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and f where practicable, search terms used) 
BIOSIS (DIALOG), WPI (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Tigst , D . et al . , "The Effects of Plant Polysaccarides 
and Buffer Additives on PCR" BioTechniques (1992) 
Vol. 12, No. 3 p. 332-334 

Suzanne C. et al . , "Effective amplification of long 
tragets from cloned inserts and human genomic DNA" 
Proc. Natl. Acad. Sci . USA (1994) Vol. 91, No. 12 
p. 5695-5699 

JP, 6-277062, A (F.Hoffmann-La Roche AG.), 

4 October, 1994 (04. 10. 94) 

& EP, 590327, A2 & CA, 2105944, A 

& US, 5501963, A 

Roman, J. et al., "Reversal of RT-PCR Inhibition 
Observed in Heparinized Clinical Specimens" 
BioTechniques (1997) Vol. 23, No. 1 p. 24-28 



1-34 



1-34 



1-34 



1-34 



| x | Further documents are listed in the continuation of Box C. | j See patent family annex. 



"A" 

"E" 

"L" 



"O" 



Special categories of cited documents: 
document defining the general stale of the urt which is not 
considered to be of particular relevance 

earlier document but published on or after the international Tiling date 
document which may throw doubts on priority claim(s) or which is 
cited to establish Ihc publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use. exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



"Y" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying Ihc invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken atone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of Ihc international search 
7 July, 1999 (07. 07. 99) 



Date of mailing of the international search report 

21 July, 1999 (21. 07. 99) 



Name and mailing address of ihe ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1992) 
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C (Continuation). DOCUMKNTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Gunnar, T. et al., "Optimization of PCR to Yield 
Successful Amplification From Heparin-Contaminated 
DNA" Methods Mol. Cel. Biol. (1995) Vol. 5, No. 2 
p. 122-124 
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PCT 

PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
0050/049079 


irriD niDTucD ArTinv See Notification of Transmittal of International 
FOR FURTHER ACTION p re | immary Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/EP99/03196 


10 May 1999(10.05.99) 


28 May 1998 (28.05.98) 


International Patent Classification (IPC) or national classification and IPC 




C12N 15/52, 15/80, 1/15, C12P 25/00 




Applicant 


BASF AKTIENGESELLSCHAFT 





This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. 



This REPORT consists of a total of 

□ 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section'607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 



i I2SJ 

n □ 

m □ 

iv IEI 

v E| 

vi □ 

vii □ 

viii M 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

17 December 1999 (17.12.99) 


Date of completion of this report 

02 August 2000 (02.08.2000) 


Name and mailing address of the IPEA/EP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



' International application No. 

PCT/EP99/03196 



I. Basis of the report 



1 . This report has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in response- toan invitation 
under Article ] 4 are referred to in this report as "originally filed" and are not annexed to the report since they donot contain amendments.): 

[^xj the international application as originally filed. 

px^| the description, pages 1-20 , as originally filed, 

pages , filed with the demand, 

pages , filed with the letter of 

pages , filed with the letter of 



the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



1-17 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



the drawings, 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



1/4-4/4 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

I | the description, pages 

1 I the claims, Nos. 



[ I the drawings, sheets/fig 



2 I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
— to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

4. Additional observations, if necessary: 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Box IV. 3 



1. 



Reference is made to the following documents: 



D2: EP-A-0 405 370 

D3: DE-A-44 20 785 

D4: EP-A-0 821 063 

D5: EP-A-0 569 806 

D6: WO-A-93/04180 

D7: BROWN D H JR et al.: MOLECULAR AND GENERAL GENETICS 
(1996), 251 (1) 75-80 

2. The application fails to meet the requirement of unity of 

invention (PCT Rule 13) because the claims are directed to 
two different inventions, namely: 

(1) Claims 1-16 {method for increasing production of 
riboflavin by increasing the activity of the DBP 
synthase, DMRL synthase and riboflavin synthase 
enzymes in an organism) ; 

(2) Claim 17 (method for integrating nucleic acids in the 
genomes of organisms, involving the insertion of at 
least one riboflavin synthesis gene into the genome of 
the organism by Restriction Enzyme Mediated 
Integration) . 

The two inventions are not based on a single general 
inventive concept because they are not linked by a "special 
technical feature" within the meaning of PCT Rule 13.2. The 
only feature that inventions (1) and (2) have in common is 
the fact that they both relate to the synthesis of 
riboflavin. However, this common feature is well known from 
the prior art and is therefore not novel (a posteriori lack 
of unity) . Document D2, for example, describes the 
insertion of the riboflavin synthesis gene into Bacillus . 
Document D3 discloses the transformation of host organisms 
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(tcrnational application No. 
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using DNA sequences from Ashbya gossypii that code for the 
riboflavin synthesis enzymes. The transformation of 
microorganisms using an expression vector containing the 
riboflavin synthesis gene from S. cerevislae is disclosed 
in document D5. 

Hence the two claimed inventions are not so linked as to 
form a single general inventive concept (PCT Rule 13.1). 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Box IV . 3 
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itemational application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



16-17 



1-15 



16-17 



1-17 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 
1. 



The application fails to meet the requirement of PCT Article 
33(2) because the subject matter of Claims 1-15 is not 
novel . 



Document D2 discloses the over-production of riboflavin in 
Bacillus subtilis . This is achieved using standard gene 
technology methods and also, in particular, the insertion 
into Bacillus subtllls of several copies of a 10 kb fragment 
containing the entire riboflavin operon. This results in 
high-level constitutive production of the biosynthetic 
enzymes and allows riboflavin production in excess of 5 g/1. 
Document D2 is therefore prejudicial to the novelty of 
Claims 1-15. In a similar way, document D4 is also 
prejudicial to the novelty of Claims 1-15. 

Moreover, Claim 14 lacks novelty over any riboflavin- 
producing organism in which the said genes occur naturally, 
such as the fungus Ashbya gossypll known from document D3 . 

In Claim 7, the reference to a 35% "homology" with no 
indication of a reference sequence is unclear and cannot 
establish novelty (see also Box VIII below) . 



2. Claims 16 and 17 are not considered inventive for the 

following reasons: 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PI 




IMINARY EXAMINATION REPORT 




PCT/EP 99/03196 



itemational application No. 



The use of the genes that code for the enzymes which 
participate in riboflavin synthesis to increase the 
production of riboflavin is generally known from the 
prior art (see, for example, D2 ) . It would therefore be 
obvious to a person skilled in the art to use this method 
to increase riboflavin production in the known riboflavin 
producer Ashbya gossypii (see D3) . Claim 16 therefore 
lacks an inventive step . 

The use of the REMI technique for inserting desired genes 
into fungi is generally known (see document D7 ) . The only 
difference between the method according to Claim 17 and 
that described in D7 is that Claim 17 specifies that at 
least one riboflavin synthesis gene is used as the desired 
gene. However, it would be clear to a person skilled in the 
art on the basis of D7 that the method therein described 
can in principle be used for any desired genes, 
irrespective of the function of their gene product. The 
purely arbitrary choice of particular genes from the full 
set of possible genes cannot be considered inventive. 
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CT/EP 99/03196 



VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

1. The application fails to meet the requirements of PCT 

Article 6 because Claims 1, 6, 7 and 11 are not clear. 



The terms "functional analogues" and "functional equivalents" 
in Claims 1, 6 and 11 are unclear and leave the reader in 
doubt as to the meaning of the technical features referred 
to. The subject matter of these claims is therefore not 
clearly defined { PCT Article 6) . As a matter of principle, 
terms which are unclear cannot be used to delimit the claimed 
subject matter over the prior art. 

The term "homology" in Claim 7 is unclear. The meaning would 
appear to be "amino acid identity". It is also unclear what 
sequences the equivalents are supposed to be homologous to. 

2. The invention according to Claim 1 is insufficiently 

disclosed (PCT Article 5) inasmuch as it relates to the 
increasing of the activity of the enzymes specified in 
Claim 1 by increasing the specific activity of these enzymes 
(see the description, page 8) . An inventive step would be 
required to determine how the enzymes would have to be 
modified in order to increase their specific activity. 
Sufficient disclosure could only be acknowledged for a 
method in which the synthesis of the stated enzymes is 
increased . 
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Applicant's or agent's file reference 
99-017-PCT 


irnu ft idtutd a rxinM SeeNotificationofTi^smittalofintemational Preliminary 
FARTHER ACTION Examination Report (Form PC T/IPEA/4 1 6) 


International application No. 

PCT/JP99/02121 


International filing date (day/month/year) 
21 April 1999 (21.04.99) 


Priority date (day/month/year) 

23 April 1998 (23.04.98) 


International Patent Classification (IPC) or national classification and IPC 
C12N 15/10, CI 2Q 1/68 


Applicant 


TAKARA SHUZO CO., LTD. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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IV 
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VI 
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VII 
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VIII 


□ 



Date of submission of the demand 

13 September 1999 (13.09.99) 


Date of completion of this report 

06 June 2000 (06.06.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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nternational application No. 
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I. Basis of the report 



1 . With regard to the elements of the international application:* 
[X] the international application as originally filed 

[ | the description: 

P a g es , as originally filed 

P a 8 es , filed with the demand 

pages . , filed with the letter of 

I I the claims: 

Pages , as originally filed 

pages , as amended (together with any statement under Article 1 9 

P a g es __ , filed with the demand 

P a g es , filed with the letter of 

| | the drawings: 

Pages , as originally filed 

Pages , filed with the demand 

pa S es , filed with the letter of 

1 | the sequence listing part of the description: 

P a S es , as originally filed 

P a S es , filed with the demand 

P a S cs , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 
^| filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

IXI The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. _____ 

the drawings, sheets/fig 



5 ™ S report has been established as if (some of) the amendments had not been made, since they have been considered to go 

— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 1 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1_34 YES 

Claims NO 

Inventive step (IS) Claims 1 .34 YES 

Claims NO 

Industrial applicability (IA) Claims j .34 YES 

Claims MO 



2. Citations and explanations 

The subject matter of claims 1 through 34 is not described in any of the documents cited in the 
ISR, nor is it obvious to a party skilled in the art. 
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